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COMPLETE SPECIFICATION 
Fluid Pressure-Reducing Mechanism 



We, Dunlop Rubber Company Limited, 
a British Company of 1, Albany Street, 
London, N.W.I. , do hereby declare the inven- 
tion, for which we pray that a patent may be 

5 granted to us, and the method by which it is 
to be performed, to be particularly described 
in and by the following statement : — 

This invention relates to a fluid pressure- 
reducing mechanism. 

10 Pressure-reducing mechanisms are known 
for both pneumatic and hydraulic fluids and 
usually comprise a normally-open valve con- 
trolled by a spring-loaded piston. Pressure 
fluid from the source flows through the 

15 valve and through an operating chamber to a 
mechanism to be operated. The piston is con- 
nected to the movable part of the valve and 
is slidable in the operating chamber against 
a spring, the arrangement being such that 

20 when the operating chamber pressure reaches 
a predetermined value the piston will have 
been moved by the pressure against its spring 
a distance sufficient to close the valve and pre- 
vent the further flow of pressure fluid. 

25 The object of the present invention is to 
provide an improved pressure-reducing 
mechanism of this kind. 

According to the present invention a fluid 
pressure reducing mechanism comprises a 

30 pressure chamber adapted to be connected to 
a source of fluid pressure, an operating 
chamber adapted to be connected to a device 
to be operated, a piston slidable in the opera- 
ting chamber, a normally-open valve in the 

35 pressure chamber adapted to close a passage 
leading into the operating chamber, a lost 
motion device connecting the piston and valve, 
and spring means acting on the piston in a 
direction to open the valve, whereby the valve 

40 is maintained open by the spring-loaded piston 
until the pressure in the operating chamber 
. .reaches a predetermined value when said 
valve will close, and a rise in pressure in said 
operating chamber above said value moves 

45 said piston alone to uncover a passage con- 
necting the operating chamber to exhaust or 

lPAc€ 3s. 6d.\ 



to a reservoir and allow excess pressure to 
flow thereto. 

Preferably the valve is annular and is se- 
cured to one end of a metallic bellows, the 
other end of the bellows being secured to a 
wall of the pressure chamber. The effective 
seating diameter of the valve equals die effec- 
tive diameter of the bellows so that the valve 
is balanced in the pressure chamber when it 
is closed. The piston spring is rated so that, 
on the predetermined operating chamber value 
being reached, it will have deflected sufficiently 
to close the valve. The lost motion connection 
is provided between a spindle of reduced dia- 
meter extending axially from a coaxial $o& -on 
the piston and the valve so that the piston may 
continue moving against the spring, after the 
valve has closed, to uncover axially-extend- 
ing recesses in the wall of the operating 
chamber through which excess pressure fluid 
can flow past the piston and out to atmosphere 
or a reservoir. 

One embodiment of the present invention 
will now be described with reference to die 
accompanying sectional drawing of a mechan- 
ism constructed in accordance with the inven- 
tion and comprising a pneumatic pressure- 
reducing mechanism incorporating means to 
allow pressure in excess of a predetermined 
value to blow off to atmosphere. The mechan- 
ism illustrated comprises a housing 1 having a 
cylindrical bore 2 intermediate its ends, in 
which a piston 3 is fluid-tightly slidable. One 
side of the piston forms a wall 4 of an exhaust 
chamber 5 which is connected to atmosphere 
through a vent 6. A compression' spring 7 is 
fitted to urge the piston 3 away from the 
vent 6. The other side of the piston 3 forms 
a wall 8 of an operating chamber 9 and this 
is adapted to be connected to a mechanism 
to be operated through an outlet connection 

10. The end of the cylindrical bore 2 adjacent 
the vent 6 is provided with a plurality of 
angularly-equispaced axially-extending recesses 

11, the arrangement being such that a pre- 
determined movement of the piston 3 against 
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the spring 7 uncovers the recesses 11 and 
allows pneumatic pressure from the operating 
chamber to flow past the piston to the exhaust 
chamber 5 and thence to atmosphere. It will 

5 be noted that as the pistxm 3 moves towards 
the exhaust outlet 6 the size of the exhaust 
chamber 5 becomes progressively less, its wall 
4, which is the surface of the piston 3, mov- 
ing as the piston 3 is moved. 

10 The end of the housing 1 remote from the 
exhaust chamber 5 comprises a pressure 
chamber 13 which is adapted to be connected 
to a source of pneumatic pressure through the 
connection 14. A wall 15 separating said pres- 

15 sure chamber 13 and said operating chamber 
9 is provided with passages 16 therethrough^ 
said passages 16 being arranged symmetrically 
about the axis of the cylindrical bore 2. A 
metal bellows-member 17 has one end air- 

20 tightly secured to a wall 18 of the pressure 
chamber 13 directly opposite said passages 16 
and an annular valve-member 19 is air- 
tightly secured to the other end of the bellows- 
member 17 and is adapted to air-tightly seat 

25 on a seating 20 formed on the wall 15 and en- 
circling said passages 16, thereby to prevent 
the flow of air from die pressure chamber 13 
to the operating chamber 9. The outer peri- 
phery 21 of the valve member 19 is cylin- 

30 drical whilst the inner periphery tapers to 
provide a knife edge 23. The outside dia- 
meter of the valve member 19 is. equal to the 
effective diameter of t?e owivy^rnt ~- 17 
and the arrangement of parts is such that, with 

35 the valve-member 19 closed, the pressure in- 
side the pressure chamber 13 cannot act there- 
on to tend to lift it off its seating 20. 

The piston 3 is connected to the valve 
member by a lost motion device comprising 

40 a rod 24 which extends axially through the 
operating chamber 9 and slidably through a 
guide 25 recessed in the wall 15 between the 
pressure and operating chambers co-axially of 
said piston 3. Passages 26 formed in said guide 

45 25 coincide with said passages 16. The cen- 
tral portion 27 of the annular valve member 
19 is abutted by the end 28 of the piston rod 
24 and said valve member has a plurality of 
passages 12 therethrough. Said portion 27 is 

50 provided with a small diameter hole 29 
through which a stem 30, extending axially 
from the end of the piston rod 24, is free to 
slide. The stem 30 terminates in an abutment 
31, and a light spring 32 is fitted in compres- 

55 sion between the abutment 31 and the portion 
27 of the valve member 19. 

In the inoperative position of the mechan- 
ism, the piston 3 is forced by its return spring 
7 along its bore 2 and towards the valve 19, 

60 until the abutment 31 on the end of -the stem 
30 contacts the opposite end wall 18 of the 
housing 1, i.e. within the bellows-member 17. 
The piston rod 24 carries the valve member 
19 with it, thus moving the valve 19 to an 

65 open position. 



With the mechanism connected into a 
pneumatic system, it functions as follows. 
Pressure from a source enters the pressure 
chamber 13, passes through the open valve 19 
to the operating chamber 9 and thence to the 70 
mechanism to be operated. This pressure acts 
on the piston 3 and as the pressure in the 
mechanism to be operated and in said operat- 
ing chamber 9 increases, so the piston 3 is 
forced further down the bore against its ?5 
compression spring 7. As the piston 3 pro- 
gressively moves back so the valve-member 
19, urged by the light spring 17 follows it, 
until the valve 19 is seated and the supply of 
pneumatic pressure from the source is cut off. 80 
The rating of the piston compression spring 
is arranged so that the predetermined cut-off 
pressure will have moved the piston 3 a suffi- 
cient distance to close the valve 19. In this 
balanced condition the piston 3 is situated 85 
adjacent the ends of the recesses 11 leading to 
exhaust 6. 

It frequently happens that, due to the effects 
of heat, atmospheric changes and the like, the 
pressure in the operating chamber 9 rises above 90 
the predetermined value, even though the 
valve 19 is closed. 

In the present invention means to prevent 
this from occurring are provided in that, if 
said pressure should increase, it forces the 95 
piston 19 further down the bore 2 until the 
adjacent ends of the recesses 11 connecting tb\ 
operating chamber 9 and exhaust ch a mb"T 5 
are uncovered. Pneumatic pressure thereby 
flows to exhaust until the correct operating 100 
chamber pressure is reached, when the piston 
spring 7 will move the piston 3 back to close 
the recesses 11 once more. During this phase 
of the operation the valve-member 19 re- 
mains seated, the piston stem 30 sliding 105 
through the hole 29. Only a small piston 
movement is required to connect the operat- 
ing chamber 9 with exhaust and the rate of 
the piston spring 7 is so arranged mat this 
movement takes place with only a very small 110 
increase in operating chamber pressure above 
the predetermined value. 

An advantage of the pressure-reducing 
mechanism herein described is that it can be 
used in conditions which prevent the use of 115 
rubber or rubber-like seals. The piston 3 may 
if necessary be provided with a carbon sealing 
ring 34. 

The exhaust chamber 5 may be dispensed 
with and the recesses 11 leading thereto may 120 
be replaced by holes in the wall 1 of the hous- 
ing leading directly to atmosphere. The holes 
may be triangular in plan with an apex point- 
ing axially towards the piston 3 so that, as 
The piston' '3 Troves further down the-bore 2 125 
the effective area of the aperture increases. 
The connection from the mechanism to the 
mechanism to be operated may be located at 
the end wall 18 of the housing 1, i.e. within 
the bellows-member 17. In this case air passes 130 
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(through the passages 12 to the connection 10 
through the bellows-member 17 when the 
valve 19 is open. 

WHAT WE CLAIM IS: — 

5 1. A flirid pressure reducing mechanism 
comprising a pressure chamber adapted to be 
connected to a source of fluid pressure, an 
operating chamber adapted to be connected 
to a device to be operated, a piston slidable 

10 in the operating chamber, a normally-open 
valve in the pressure chamber adapted to 
close a passage leading into the operating 
chamber, a lost motion device connecting the 
piston and valve, and spring means acting on 

15 the piston in a direction to open the valve, 
whereby the valve is maintained open by the 
spring-loaded piston until the pressure in^ the 
operating chamber reaches a predetermined 
value when said valve will close, and a rise 

20 in pressure in said operating chamber above 
said value moves said piston alone to uncover 
a passage connecting the operating chamber to 
exhaust or to a reservoir and allow excess pres- 
sure to flow thereto. 

25 2. A mechanism according to claim 1 where- 
in the lost motion device comprises a co- 
axial rod on said piston which abuts said valve 
to move it in a valve-opening direction, a 
spindle of reduced diameter extending axially 

30 from the end of the Tod and slidable in a hole 
formed centrally of said valve, and a helical 
spring on said spindle, the latter having one 
end engaging said valve to urge it towards the 



rod in a valve-closing direction, the opposite 
end of said spring engaging an abutment on 35 
said spindle. 

3. A mechanism according to claim 2 where- 
in said valve comprises an annular substan- 
tially knife-edged valve member adapted to 
engage a valve seat on a wall dividing said 40 
pressure and operating chambers, the oppo- 
site face of said valve member being secured 

to one end of an annular corrugated bellows- 
member, the other end of which is secured 
to a wall of said pressure chamber remote 45 
from said operating chamber., 

4. A mechanism according to any preced- 
ing claim wherein said passage from said 
operating chamber to exhaust comprises ^ a 
series of cdrcumferentially equi-spaced axial 50 
recesses formed in the wall of said operating 
chamber, said piston being adapted to uncover 
said recesses to place said operating chamber 

in communication with exhaust upon a pre- 
determined relative movement between said 55 
piston and said valve. 

5. A mechanism according to claim 4 where-* 
in said recesses are triangular in plan whereby 
movement of said piston relative to said valve 

is adapted progressively to open a greater area 60 
of the recesses to exhaust. 

6. A fluid pressure reducing mechanism sub- 
stantially as herein described and as illus- 
trated in the accompanying drawing. 

G. W. I. SHEAVYN, 
Agent for the Applicants. 



PROVISIONAL SPECIFICATION 
Fluid 'Pressure-Reducing Mechanism 



65 We, Dunlop Rubber Company Limited, a 
British Company of 1, Albany Street, 
London, N.W.I., do hereby declare this in- 
vention to be described in the following state- 
ment: — 

70 This invention relates to a Add pressure 
mechanism and more particularly relates to 
a pressure reducing mechanism for fluid pres- 
sure. 

Pressure reducing mechanisms are known 

75 for both pneumatic and hydraulic fluids and 
usually comprise a normally-open valve con- 
trolled by a spring-loaded piston. Fluid pres- 
sure from the source flows through the valve 
and through an operating chamber to a 

80 mechanism to be pressurized. The piston is 
connected to the movable part of the valve and 
is slidable in the operating chamber against 
a spring, the arrangement being such that 
when, the operating chamber pressure reaches 

85 a predetermined value the piston will have 
been moved by the pressure and against its 
spring a distance sufficient to close the valve 
■_ and prevent the further, flow of fluid pressure. . 
The object of the present invention is to 

90 provide an improved pressure reducing 
mechanism of this kind. 



According to the present invention a fluid 
pressure reducing mechanism comprises a 
pressure chamber adapted to be connected to 
a source of fluid pressure, an operating 95 
chamber adapted to be connected to a device 
to be operated, a piston slidable in the operat- 
ing chamber, a normally-open valve in the 
pressure chamber adapted to dose a passage 
leading into the operating chamber, means 100 
slidably mterconnecting the piston and valve, 
and spring means acting on the piston in a 
direction to open the valve, whereby Che valve 
is maintained open by the spring-loaded 
piston until the pressure in the operating 105 
chamber reaches a predetermined value when 
said valve will close, and a rise in pressure in 
said operating chamber above said value 
moves said piston alone to uncover a passage 
connecting the operating chamber to exhaust 110 
or to a liquid reservoir and allow excess pres- 
sure to flow thereto. 

Preferably the valve is annular and is se- 
cured to one end of a metallic bellows, the 
.other _ end-, of- the bellows being secured to a 115 
wall of the pressure chamber. The effective 
seating diameter of ithe valve equals ithe effec- 
tive diameter of the bellows so that the valve 
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is balanced in the pressure chamber when it 
is closed. The piston spring is rated so that, 
on the predetermined operating chamber value 
being reached, it will have deflected sufficiently 
5 to close the valve. A sliding connection is 
provided between a rod extending axially from 
the piston and the valve so that the piston may 
continue moving against the spring, after the 
valve has closed, to uncover axially-extend- 
10 ing passages in the wall of the operating 
chamber through which excess pressure fluid 
can flow past the piston and out to atmosphere 
or a liquid reservoir. 

One embodiment of the present invention 
15 will now be described comprising a pneumatic 
pressure reducing mechanism incorporating 
means to allow pressure in excess of a pre- 
determined value to blow off to atmosphere. 
This mechanism comprises a housing having 
20 a cylindrical bore intermediate its ends in 
which a piston is fluid-tighdy slidable. One 
side of the piston forms a wall of an exhaust 
chamber which is connected to atmosphere 
.through a vent. A compression spring is fit- 
25 ted to urge the piston away from the vent. 
The other side of the piston forms a wall of 
an operating chamber and this is adapted to 
be connected to a mechanism to be operated 
through an outlet connection. The end of the 
30 cylinderical bore adjacent the vent is provided 
with a plurality of angularly-equispaced axi- 
ally-extending passages, the arrangement 
being such that a predetermined movement 
of the piston against the spring uncovers the 
35 passages and allows pneumatic pressure Irom 
die operating chamber to flow past the piston 
to the exhaust chamber and thence to atmo- 
sphere. . r - ^ 

The end of the housing remote from tne 

40 exhaust chamber comprises a pressure chamber 
which is adapted to be connected to a 
source of pneumatic pressure. A wall separat- 
ing said chamber and said operating chamber 
is provided with a passage therethrough, said 

45 passage being co-axial with the piston. A 
metal bellows-member has one end nuia- 
tightly secure to a wall of the pressure 
chamber directly opposite said passage and an 
annular valve-member is fluid-ugShtly secured 

50 to the other end of the bellows-member and 
is adapted to fiuid-tightly seat on a seating 
encircling said passage, thereby to prevent 
the flow of pneumatic fluid from the pres- 
sure chamber to the operating chamber, irje 

55 outer periphery of the valve member is 
cylindrical whilst the inner periphery tapers 
to provide a cylindrical seating edge, pe out- 
side diameter of the valve member, the elec- 
tive diameter of the bellows-member and the 

60 arrangement of parts is sue* tha^ wJi 
valve-member closed, the pressure inside the 
pressure chamber cannot act thereon to tend 
to lift it off its seating. 

The piston is provided centrally with a rod 
65 which extends axially through the operating 



chamber and slidably through a guide pro- 
vided in the passage between the pressure and 
operating chambers. The annular valve 
member is provided with a central portion 
against which the end of the piston rod abuts. 70 
Said portion is provided with a smaller dia- 
meter hole through which a stem, extending 
axially from the end of the piston rod, is 
slidably fitted. The stem terminates in an abut- 
ment, and a light spring is fitted in compres- 75 
sion between the abutment and the central 
portion of the valve member. 

In the inoperative position of the mechan- 
ism, the piston is forced by its return spring 
along its bore and towards the valve 3 until the 80 
abutment on the end of the stem contacts the 
opposite end wall of the housing, i.e. within 
the bellows-member. The piston rod ^ carries 
the valve member with it, thus moving the 
valve to an open position. 85 

With the mechanism connected into a pneu- 
matic system, it functions as follows. Pressure 
from a source enters the pressure chamber, 
passes through the open valve to the operat- 
ing chamber and thence to the mechanism to 90 
be operated. This pressure acts on the piston 
and as the pressure in the mechanism to be 
operated and said operating chamber increases 
so the piston is forced further down the bore 
against its compression spring. As the piston 95 
progressively moves back so the valve- 
member, urged by the light spring berrreen 
the central portion and the stem abuzmect, 
follows it, until the valve is seated and the 
supply of pneumatic pressure from the source 100 
is cut off. The rating of the piston compres- 
sion spring is arranged so that the predeter- 
mined cut-off pressure will have moved the 
piston a sufficient distance to close the valve. 
In this balanced condition the piston is situa- 105 
ted adjacent the ends of the passages leading 
to exhaust. 

It frequently happens that, due to the 
effects of heat, atmospheric changes and the 
like, the operating chamber pressure rises 110 
above the predetermined value, even though 
the valve is closed. 

In the present invention means to prevent 
this from occurring are provided in that, if 
said pressure should increase, it forces the 115 
piston further down the bore until the ends of 
the passages connecting the operating chamber 
and exhaust chamber are uncovered. Pressure 
fluid thereby flows to exhaust until the cor- 
rect operating chamber pressure is reached, 120 
when the piston spring will move the piston 
back to close the passages once more. During 
this phase of the operation the valve-member 
remains seated, the piston stem sliding 
through th£ hole-in the central portion there- 125 
of. Only a small piston movement is required 
to connect the operating chamber with exhaust 
and the rate of the piston spring is so arranged 
that this movement takes place with only a 
very small increase in operating chamber 130 
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pressure above the predetermined value. 

An advantage of the pressure reducing 
mechanism herein described is that it can be 
used in conditions which prevent the use of 
rubber or rubber-like seals. The piston may 
if necessary be provided with a carbon sealing 
ring. 

The exhaust chamber may be dispensed with 
and the passages leading thereto may be re- 
placed by holes in the wall of the housing lead- 



ing directly ito atmosphere. The holes may be 
triangular shaped with an apex pointing -to- 
wards the piston so that, as the piston moves 
further down the bore the aperture increases. 
The connection from the mechanism (to the 
mechanism -to be operated may be located at 
the end wall of the housing, ile. within die 
bellows-member. 

G. W. I. SHEAVYN, 
Agent for the Applicants. 
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/ SHEET 77,/ s drawing is a reproduction of 
the Origino/ on a reduced scale. 
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